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1 ^ \ ^ ' O^qiiended) A system for verifying the purported identity of a 

2 targeted individual comprising 

3 an enrollment datafcmse including tissue optical spectra collected from at 

4 least one enrolled persons, said enroUed persons tissue optical spectra having a plurality 

5 of measurement wavelengths; \ 

6 means for obtaining at least one tissue optical spectra and purported 

7 identity from said target individual, said rarget individual's tissue optical spectra having a 

8 plurality of measurement values, wherein said measurement values are correlated with 

9 tissue properties that are invariant at a wavdlength of illumination light with respect to the 

10 presence and intensity of other wavelengths pf illumination light; 

1 1 means for comparing said target individual tissue optical spectra and said 
^.^^^^ 12 enrolled persons tissue optical spectra, said emoUed person tissue optical spectra 

13 corresponding to the purported identity of the fiarget individual, said comparison 

14 providing a measure of the degree of similarit>lbetween said target individual tissue 

15 optical spectra and said enrolled person's tissue optical spectra; and 

16 means for positively verifying smd target individual's identity by 

17 confirming that said target individual's measureW spectral similarity is at least as similar 

18 as an established threshold value. 

1 2.''''^^^^^^^^^^^^ system as recited in claim 1, wherein said means 

2 for obtaining said target individuahis^^optical spectra includes means for measuring 

3 optical radiation reflected from sub-epidermaTfissucL^fsaid target individual. 

V \ 
1 ^^(J^'^^ (Amended) The sy^em as recited in claim 1, wherein said means 

— ' 2 for obtaining said target individual tissue omical spectra includes a-spectrometer 

1 4. (As Filed) The system as recited in claim 3, wherein said 

2 spectrometer is an FTIR spectrometer. 
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1 5. (As Filed) The system as recited in claim 3, wherein said 

2 spectrometer is a grating array spectrometer. 



^ 

1 <i. (Amended) The system as recited in claim 1, wherein said optical 

2 spectra include near-infrared wavelengths. 

u • 

-"^^2^ 1 *\ (Amended) The system as recited in claim 1, wherein said optical 

2 spectra include visible wavelengths, 

1 ^ (Amended) The system as recited in claim 1, wherein said optical 
2 specjxaincludejiearru] travi o l e t .way e1 en gths — ___ 



1 9. (As Filed) The system as recited in claim 1, wherein said 

2 comparison and similarity determination utilizes a classification algorithm. 



1 ^ O pO, (Tyice Amended) A system for identifying a target individual 

2 comprising: 

3 an enrollment o^tabase including tissue optical spectral data collected 

4 from one or more enrolled persons, said enrolled persons tissue optical spectra having a 

5 plurality of measurement wavelen^hs; 

6 means for obtaining at least one tissue optical spectra from said target 

7 individual, wherein said means for obtaining said target individual tissue optical spectra 

8 includes means for measuring optical radiation reflected from sub-epidermal tissue of 

9 said target individual, said target indAvidual's tissue optical spectra having a plurality of 

10 measurement values, wherein said measurement values are correlated with tissue 

1 1 properties that are invariant at a w^elength of illumination light with respect to the 

12 presence and intensity of other wavelengths of illiunination light; 

13 means for comparimg said target individual tissue optical spectra and said 

14 all enrolled persons tissue optical spectra, said comparison providing a measure of the 



Robert K. Rowe et al. PATENT 
Application No. 09/832,534 
Page 4 

15 degree of similarity betweeJ|i said target individual's tissue optical spectra and said 

16 enrolled persons tissue optical spectra; and 
^ 17 means for indicting identity as at least one of the said enrolled persons if 

18 the corresponding measure of aegree of similarity is at least as similar as an established 





1 


11. 


(Previously Canceled). 




1 

2_ 


^■^OV^ 12. (Amended) ^e system as recited in claim 10, wherein said means 
for ohtaininp said tarcrfit inHividual's lissne ontiral snertra inr.liiHp.s a snftr.trnmetftr 




1 


13. 


(As Filed) The system as recited in claim 12, wherein said 



2 spectrometer is an FTIR spectrometer. 

14. (As Filed) The system as recited in claim 12, wherein said 
2 spectrometer is a grating array spectrometer. 



_ 

1 'b5. (Amended) The system as recited in claim fQ, wherein said optical 

2 spectra include near-infrared wavelengths, 

1 "l^- (Amended) The system as recited in claim wherein said optical 

2 spectra include visible wavelengths. 

1 (Amended) The system as recited in claim >Q, wherein said optical 
2 spectraiiidude-near=aaltravioletJ^\iavel^^ . 

^ _ ^ , 1 18. (As Filed) The system as recited in claim 1 0, wherein said 

2 comparison and similarity determination utilizes a classification algorithm. 

1 ^ "^kJ^ ^^9. (Amended\ A system for verifying the purported identity of a 
"^'^I^H^ 2 target individt(al comprising: 

3 a computer including an input device and an output device; 
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an enrollment databalge including tissue optical spectra for at least one 
enrolled persons; 

means for obtaining atUeast one tissue optical spectrum from said target 
individual, including an optical radiation source, an optical sampler for projecting optical 
radiation into the tissue and for collecting radiation that substantially passed through sub- 
epidermal tissue, an optical spectrometer for measuring the sub-epidermal optical 
intensity over a plurality of wavelengths, wherein said target individual's tissue optical 
spectrum has a plurality of measurement values correlated with tissue properties that are 



invariant at a wavelength of illuminatior 



light with respect to the presence and intensity 



of other wavelengths of illumination ligl t; 

means for obtaining said i arget individual's purported identity; and 

a program rurming in saia computer for comparing said target individual 

tissue optical spectrum and said enrolleq persons tissue optical spectra corresponding to 

said target individual's purported identita'. 



20. (Amended) A syst 2m for identifying a target individual 



compnsmg: 



a computer including an ir put device and an output device; 
an enrollment database in(;luding tissue optical spectra for at least one 
enrolled persons; 

means for obtaining at least one tissue optical spectrum from said target 
individual, including an optical radiation source, an optical sampler for projecting optical 
radiation into the tissue and for collecting radiation that substantially passed through sub- 
epidermal tissue, an optical spectrometer for measuring the sub-epidermal optical 



intensity over a plurality of wavelengt 



spectrum has a plurality of measurement values correlated with tissue properties that are 



invariant at a wavelength of illuminat 



of other wavelengths of illumination 1 ght; and 



s, wherein said target individual's tissue optical 



on light with respect to the presence and intensity 
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14 a program running m said computer for comparing said target individual 

15 tissue optical spectrum and all said\enrolled persons tissue optical spectra. 

1 21. (Amended) A method for verifying the purported identity of a 

2 target individual utilizing an enrolhnpnt database including tissue optical spectra 

3 collected from a number of enrolled Individuals having known identities, said tissue 

4 optical spectra having a plurality of measurement wavelengths, comprising the steps of: 

5 obtaining optical targel tissue spectral data from said target individual, 

6 said optical target tissue spectral data naving a number of measurement values, wherein 

7 said measurement values are correlated with tissue properties that are invariant at a 

8 wavelength of illumination light with qespect to the presence and intensity of other 
-^^^^^ 9 wavelengths of illumination hght; 

10 obtaining said purported\identity from said target individual; 

1 1 comparing said optical t^get tissue spectra and said enrolled person's 

12 tissue optical spectra, said enrolled person's tissue optical spectra corresponding to the 

1 3 purported identity of the target individual, said comparison providing a measure of the 

14 degree of similarity between said optical \arget tissue spectra and said enrolled person's 

15 tissue optical spectra; and 

1 6 positively verifying said tarfeet individual's identity by confirming that 

17 said target individual's measure of spectral Similarity is at least as similar as an 
-48 — ^t^blished^threshold-Atalue 



1 22. (As Filed) The method for verifying the identity of a target 

2 individual as recited in claim 21, wherein the method fiirther includes a classification 

3 algorithm to perform said comparison between said target individual's optical spectral 
f\ ' ^ ' 4 data and said enrolled person's optical spectral data. 



1 

2 



23. (As Filed) The method for verifying the identity of a target 
individual as recited in claim 22, wherein the method further includes classification 
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3 features that are determined from a set of calibration optical spectral data collected on at 

4 least one individual measured more than one time. 

1 24. (As Filed) The method for verifying the identity of a target 

2 individual as recited in claim 23, wherein said classification features are applied to the 

3 said comparison between the target optical spectral data and the enrolhnent spectral data 

4 to determine the similarity with respect to the said classification features. 

1 25. (As Filed) The method for verifying the identity of a target 

2 individual as recited in claim 24, wherein said verification occurs when said comparison 

3 of said target optical spectral data and said enrollment spectral data using said 

4 classification features is at least as good a predetermined measure of similarity. 

1 26. (As Filed) The method for identifying a target individual as 

2 recited in claim 21, further comprising an enrollment database with optical spectral data 

3 collected from a number of enrolled individuals, wherein said number is greater than one. 

1 27. (As Filed) The method for identifying a target individual as 

2 recited in claim 21, further comprising an enrollment database with optical spectral data 

3 collected from a number of enrolled individuals, wherein said number is equal to one. 

1 28. (As Filed) The method for identifying a target individual as 

2 recited in claim 21, wherein said target spectrum is added to said enrollment optical 

3 spectral data after said verification of identity. 

1 29. (As Filed) The method for identifying a target individual as 

2 recited in claim 21, wherein said tissue optical spectra include near-ultraviolet 

3 wavelengths. 

1 30. (As Filed) The method for identifying a target individual as 

2 recited in claim 21 , wherein said tissue optical spectra include visible wavelengths. 



■y ■ ■ 
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1 31. (As Filed) The method for identifying a target individual as 

2 recited in claim 21 , wherein said tissue optical spectra include near-infrared wavelengths. 

1 32. , (As Filed) The method for identifying a target individual as 

2 recited in claim 21, wherein said tissue spectra includes a substantial spectra contribution 

3 from sub-epidermal tissue. 

1 ^ ^^3. (Iv^ Amended) A method for identifying a target individual 

2 utilizing an enrollment databa^ncluding tissue optical spectra collected from a number 

3 of enrolled persons, said tissue optical spectra having a plurality of measurement 

4 wavelengths, comprising the steps oi 

5 obtaining optical target \issue spectral data from said target individual, 

6 said optical target tissue spectral data having a number of measurement values and 
.^^[^--y^ 7 including a substantial spectral contributton from sub-epidermal tissue, wherein said 

8 measurement values are correlated with tissue properties that are invariant at a 

9 wavelength of illumination light with res 3ect to the presence and intensity of other 

1 0 wavelengths of illumination light; 

1 1 comparing said optical ta get tissue spectral data and said enrolled 

12 person's tissue optical spectra, said com ^arison providing a measure of the degree of 

13 similarity between said optical target tijfsue spectral data and each of said enrolled 

14 person's tissue optical spectra; and 

1 5 positively establishin^said target individual's identity by confirming that 

16 said target individual's measure of spSectral similarity is at least as similar to one of the 
1-3 enroUed-j^rso n l s - op tica l sp ectraLdatajas-an-established-thresholdj^alue. 



1 34. (As Filed) The method for identifying a target individual as 

^ 2 recited in claim 33, wherein the method fiirther includes a classification algorithm to 

3 perform said comparison between said target individual's optical spectral data and said 

4 enrolled persons optical spectral data. 
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1 35. (As Filed) The method for identifying a target individual as 

2 recited in claim 34, wherein the method further includes classification features that are 

3 determined fi-om a set of calibration optical spectral data collected on at least one 

4 individual measured more than one time. 

1 36. (As Filed) The method for identifying a target individual as 

2 recited in claim 35, wherein said classification features are applied to the said comparison 

3 between the target optical spectral data and the enrollment spectral data to determine the 

4 similarity with respect to the said classification features. 

1 37. (As Filed) The method for identifying a target individual as 

2 recited in claim 36, wherein said identification occurs when said comparison of said 

3 target optical spectral data and said enrollment spectral data using said classification 
^^y^ <p 4 features is at least as similar as a predetermined measure of similarity for a number of 

5 enrolled persons optical spectral data. 

1 38. (As Filed) The method for identifying a target individual as 

2 recited in claim 37, wherein the target identify is chosen as the most similar of all said 

3 enrolled persons whose enrollment spectral data are at least as similar to the said target 

4 spectral data as a predetermined measure of similarity. 

1 39. (As Filed) The method for identifying a target individual as 

2 recited in claim 33, further comprising an enrollment database with optical spectral data 

3 collected from a number of enrolled individuals, wherein said number is greater than one. 

1 40. (As Filed) The method for identifying a target individual as 

2 recited in claim 33, further comprising an enrollment database with optical spectral data 

3 collected from a number of enrolled individuals, wherein said number is equal to one. 
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1 41 . (As Filed) The method for identifying a target individual as 

2 recited in claim 33, wherein said target spectrum is added to said enrollment optical 

3 spectral data after said identification. 

1 42. (As Filed) The method for identifying a target individual as 

2 recited in claim 33, wherein said tissue optical spectra include near-ultraviolet 

3 wavelengths. 

1 43. (As Filed) The method for identifying a target individual as 

2 recited in claim 33, wherein said tissue optical spectra include visible wavelengths. 

1 44. (As Filed) The method for identifying a target individual as 

2 recited in claim 33, wherein said tissue optical spectra include near-infrared wavelengths. 



1 



45 . (Previously Canceled). 



1 \. 46. (Amended) A method for verifying the identity of a target 

2 individuahsomprising the steps of: 

3 ofetoining a number of enrollment optical tissue spectra from a number of 

4 individuals, said enrollment optical tissue spectra having a plurality of measurement 

5 wavelengths, said enroUeasjptical tissue spectra corresponding to said enrolled 

6 individual's identities; 

7 obtaining an onncah^get tissue ^edrum from said target individual, said 

8 optical target tissue spectrurrv having a nmnWof measurement values, wherein said 

9 measurement values are corrd^d witb^ti^tie propert that are invariant at a 

10 wavelength of illumination light with respect tott^e presence and intensity of other 

1 1 wavelengths of illumination Ught; 

12 obtaining an identifier from said target indhddual; 

13 selecting said enrolled optical tissue spectra thaN^rresponds to said target 

14 individual's identifier; 
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•^--^^^ 1 5 ^"jTM^Onning dis^minant analysis on said optical target tissue spectrum and 

^^^^^2jC^^^ ^^^^ selected enrolled optica^tigsu^ corresponding to said identifier; and 

17 positively veii^fjang^^^ identity if, and only if, said discriminant 
1.8 . analysis is satisfied ^^s^ — 

■ ■ ■ — — - 

1 \^ 47. (Twice Amended) A method for identifying a target individual 

2 comprising th^teps of: 

3 obt^mng a number of enrolhnent optical tissue spectra fi:om a number of 

4 individuals, said enroUrh^t optical tissue spectra having a plurality of measurement 

5 wavelengths; \^ 

6 obtaining an optical targ^issue spectrum fi*om said target individual, said 

7 optical target tissue spectrum having asnumber of measurement values, wherein said 

8 optical tissue spectra include a sub/stanti^^ectral contribution fi*om sub-epidermal tissue 

9 and wherein said measurement values are commted with tissue properties that are 

10 invariant at a wavelength of illummatkuvH^t witKrespect to the presence and intensity 

11 of other wavelengths of illumination light; 

12 performing discriminant analysis on said optical target tissue spectrum and 

13 all of said enrollment optical tissue spectra; and 

14 positively identifying said target identity if, and onlyaf, said discriminant 
L5 analysis is-satisfiedJor at.least oncLof said..enro11ed persons opticaLtissue spectral data. 

1 48. (Canceled) 
2 

1 ^3^^ ^ 49. (New) A^SygJem for identifying a targeted individual comprising: 

2 ^ an enrollment databaseihduding tissue optical spectra collected firom at 
-""^IpNC^ 3 least one enrolled person, each of said enrolled person's tissue optical spectrum having a 

4 plurality of measurement wavelengths; / 

5 a spectrometer adapted tcXbtain at least one tissue optical spectrum fi'om 

6 said target individual by measuring oMcal radiation reflected fi-om subepidermal tissue 



